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DNA repairFunctionalmaintenance of hematopoietic stemcells (HSCs) is constantly challengedby stresses likeDNAdamage
and oxidative stress. Foxo factors particularly Foxo3a function to regulate the self-renewal of HSCs and contribute
to the maintenance of the HSC pool during aging by providing resistance to oxidative stress. Fancd2-deﬁcient
mice had multiple hematopoietic defects including HSC loss in early development and in response to cellular
stresses including oxidative stress. The cellularmechanisms underlyingHSC loss in Fancd2-deﬁcientmice include
abnormal cell cycle status loss of quiescence and compromised hematopoietic repopulating capacity of HSCs. To
address on a genomewide level the genes and pathways that are impacted by deletion of the Fancd2 and Foxo3a
we performed microarray analysis on phenotypic HSCs (Lin−ckit+Sca-1+CD150+CD48−) from Fancd2 single
knockout Foxo3a single knockout and Fancd2−/−Foxo3a−/− double-knockout (dKO) mice. Here we provide
detailed methods and analysis on these microarray data which has been deposited in Gene Expression Omnibus
(GEO): GSE64215.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).SpeciﬁcationsOrganism/cell line/tissue Primary mouse hematopoietic stem cells
Sex Both
Sequencer or array type Affymetrix mouse gene 2.0 ST Array
Data format Raw
Experimental factors Primary hematopoietic stem cells from the Fancd2KO,
Foxo3aKO and Fancd2−/−Foxo3a−/− dKO mice
compared to WT HSCs.Experimental features We performed microarray analysis on WT, Fancd2KO,
Foxo3aKO and dKO HSCs to determine differentially
expressed genes and altered pathways.Consent N/A
Sample source location Cincinnati, OH, USA.Direct link to deposited data
The deposited data can be found at: http://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc=GSE64215.matology and Cancer Biology,
net Ave., Cincinnati, OH 45229,
. This is an open access article underExperimental design, materials and methods
Hematopoietic stem cells isolation
Primary mouse hematopoietic stem cells were derived from
2months oldmice as previously described [1]. Brieﬂy, the bonemarrow
fractionwas dissociated from the femurs and tibias by ﬂushing. TheHSC
subpopulation was stained with antibodies for Lin-, c-Kit, Sca-1, CD150
and CD48. Flow cytometry were performed on an LSRII (BD) to isolate
the HSCs population (Lin−ckit+Sca-1+CD150+CD48−).
RNA extraction
Total RNAwas extracted fromHSCs ofWT, Fancd2−/−, Foxo3a−/−
and Fancd2−/−Foxo3a−/−mice by using the RNeasy Kit (Qiagen) fol-
lowing the manufacturer's procedure. RNA quality and quantity were
determined by using a NanoDrop 1000 (Thermo Scientiﬁc) and Agilent
2100 bioanalyzer (RNANano Chips, Agilent). The RNA integrity number
(RIN) of the RNA samples ranged from 7 to 10 for the microarray anal-
ysis. For each sample approximately 1 nanogram of total RNAwas used.
Sample labeling and scanning
The Ovation Pico WTA System v2 (Nugen) was used to prepare tar-
get cDNA. The Encore Biotin Module (NuGEN) chemically fragmentedthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Relative log expression signal. The relative log expression (RLE) values are computed by calculating for each probe-set the ratio between the expression of a probe-set and the me-
dian expression of this probe-set across all arrays of the experiment. The boxplots presenting the distribution of these log-ratios should then be centered near 0 and have similar spread.
Other behavior would be a sign of low quality.
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to a Mouse Gene 2.0 ST arrays (Affymetrix). Probe arrays were incubat-
ed at 45 °C for 18 h in the hybridization Oven 640 (Affymetrix) rotating
at 60 rpm. Probe arrays were washed and stained using the Fluidics Sta-
tion 450 (Affymetrix), utilizing the ﬂuidics protocol FS450-0002. The
stain and antibody solutions are produced by Affymetrix and contained
in the Genechip Hybridization Wash and Stain Kit. GeneChips were
scanned using the Affymetrix GeneChip Scanner 3000 7G.
Data normalization and ﬁltering
The .cel ﬁles were created by Command Console (Affymetrix), and
then were analyzed by Expression Console (Affymetrix) to create the
.chp ﬁles. The Gene Expression Core uses this program to create normal-
ized RMA Data ﬁles for each sample. These analysis ﬁles permit the core
personnel to examine a number of quality control factors, to ensure the
chip hybridizations were OK (Fig. 1).
Discussion
Here we describe the genome-wide transcriptional proﬁling of
Fancd2 and Foxo3a regulated genes in mouse hematopoietic stem
cells. This data set is the ﬁrst microarray analysis to identify targetgenes that are differentially expressed and regulated by Fancd2 and
Foxo3a in mouse HSCs. Foxo3a transcription factor is known to play a
role in anti-oxidant stress and inHSC self-renewal [2,3]. Fancd2 is critical
in DNA damage repair of double-stranded breaks [4,5]. Accordingly, our
results reveal that Foxo3a and Fancd2 target genes are enriched in path-
ways involved in DNA repair, DNA binding and cell cycle checkpoints.
These ﬁndings reveal functional interaction between the FA DNA repair
pathway and the FOXO3a stress response pathway in HSC maintenance
and may suggest new targets for therapeutically exploring the patho-
genic role of stress-induced HSC exhaustion in blood diseases.
References
[1] X. Li, J. Li, A. Wilson, J. Sipple, Q. Pang, Fancd2 is required for nuclear retention of
Foxo3a in hematopoietic stem cell maintenance. J. Biol. Chem. 290 (2015)
2715–2727.
[2] K. Miyamoto, K.Y. Araki, K. Naka, et al., Foxo3a is essential for maintenance of the he-
matopoietic stem cell pool. Cell Stem Cell 1 (2007) 101–112.
[3] D. Marinkovic, X. Zhang, S. Yalcin, J.P. Luciano, C. Brugnara, et al., Foxo3 is required for
the regulation of oxidative stress in erythropoiesis. J. Clin. Invest. 117 (2007)
2133–2144.
[4] J. Li, W. Du, S. Maynard, P.R. Andreassen, Q. Pang, Oxidative stress-speciﬁc interaction
between FANCD2 and FOXO3a. Blood 115 (2010) 1545–1548.
[5] K. Parmar, J. Kim, S.M. Sykes, et al., Hematopoietic stem cell defects in mice with de-
ﬁciency of Fancd2 or USp1. Stem Cells 28 (2010) 1186–1195.
